A versatile system for functional analysis of genes and microRNAs in cotton.
Cotton is an important economic crop worldwide. Due to its long growth cycle, large genome size and recalcitrance to stable transformation, traditional methods for the analysis of gene function in this crop are difficult and labour intensive. Here, we report a cotton leaf crumple virus (CLCrV)-based vector and its application in gene function analysis through virus-induced gene silencing (VIGS) and overexpression of microRNAs (miRNAs), small tandem target mimic (STTM) and artificial miRNA (amiRNA) in cotton via an Agrobacterium-mediated infiltration approach. Using this system, we were able to efficiently silence two endogenous genes, magnesium chelatase subunit I (CHLI) and elongation factor-1α (EF-1α), in Gossypium species and the Bacillus thuringiensis cry1A gene in transgenic cotton. Furthermore, our results show that this vector can be used to ectopically express endogenous miR156 in G. hirsutum, causing a reduction in miR156-targeted RNA transcripts resulting in the development of abnormal leaf phenotypes. Ectopic expression of miR165/166 STTM with this vector led to downward curling and crumpled leaves, and a significant increase in the miR165/166 target mRNAs. This versatile system is easy to use and can provide more uniform and persistent gene silencing in cotton, thereby providing a powerful approach for gene discovery in cotton.